Supplementary Figures

Supplementary Fig. 1: Fst geographical mapping.

Analysis results of the HVR-1 modern populations in relation to our ancient
meta-population of 90 ancient Egyptians. Blue values depict higher genetic
distances, red values depict lower distances between the ancient meta-
populations to present day populations in the respective area.
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Supplementary Fig. 2: BEAST Effective Population Size Analysis.

Bayesian SkyGrid population size reconstruction based on 90 ancient and 135
modern Egyptian mitochondrial genomes. The thick black line indicates the
estimated median female effective population size multiplied by generation time
that need to be rescaled by 1:14.5 for the estimation of the studied population
size (assuming 29 year generation time and equal male and female effective
population sizes). Shaded violet area delineates the 95% Highest Posterior
Density for the population size estimate. Estimates obtained using BEAST v 1.8.3.
Plot generated with Tracer v 1.6.
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Supplementary Fig. 3: Principal component analysis using only European
samples based on the nuclear genome-wide data obtained on three ancient
samples.



The PCA was calculated as a projection to other published genomic data. A
similar analysis as shown in Figure 4a with details is explained in Supplementary
Note 2.
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Supplementary Fig. 4: Complete results from the ADMIXTURE analysis
using all samples in the merged data set.

Ancient samples are from Neolithic / Early-Neolithic (N, EN), Chalcolithic (ChL)
or bronze age, early bronze age and middle bronze age (BA, EBA, MLBA) time.
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Supplementary Fig. 5: F3 statistics using only the uncontaminated sample
JK2911.



A similar analysis as shown in Figure 5b/5c, but using only sample JK2911 as the
Ancient Egyptian sample, instead of all ancient samples. Ancient samples are
from Neolithic (N, EN), Chalcolithic (ChL) or Bronze Age (BA, EBA, MLBA) time
periods as indicated in the suffix of the respective population names.
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Supplementary Fig. 6: A phylogeny that we applied in f4-ratio estimation of

African ancestry in Egyptians.



Supplementary Tables

Supplementary Table 1: Multiple sampled individuals.

Dark grey marked samples were included in the further analysis. Grey marked
samples were not included in the analysis, due to one (better) sample from the
same individual was used in the downstream analysis. However these fulfilled
the required criteria as well. Samples with the lightest grey were not included in
the further analysis due to missing the required criteria defined by us.

ID Sample Tissue avg mt DMG 1st | DMG 1st final cont low high C14 Time
Name type Coverage Base 3' Base 5' est Date Period
1543 1543BM | bone 195.49 0.09 0.09 0.01 0 0.02 54 -124 Roman
AD Period
1543 | JK2139 soft 438.70 0.10 0.11 0.01 0.00 0.02 54 -124 Roman
tissue AD Period
1554 1554BM | bone 748.10 0.08 0.08 0.13 0.12 0.14 402 - Pre-
385 BC Ptolemaic
Period
1554 JK2140 soft 3.40 0.15 0.13 NA NA NA 402 - Pre-
tissue 385 BC Ptolemaic
Period
1564 1564BM | bone 328.54 0.07 0.07 0.01 0.00 0.02 358 - Ptolemaic
204 BC Period
1564 1564TM | tooth 211.32 0.11 0.11 0.01 0.01 0.02 358 - Ptolemaic
204 BC Period
1564 | JK2141 soft 117.53 0.22 0.22 0.01 0.00 0.02 358 - Ptolemaic
tissue 204 BC Period
1585 1585BM bone 170.61 0.12 0.12 0.01 0.01 0.02 382 - Ptolemaic
234 BC Period
1585 | JK2142 soft 10.97 0.24 0.26 0.01 0.00 0.02 382 - Ptolemaic
tissue 234 BC Period
1608 1608BM bone 2597.81 NF NF 0.04 0.05 0.05 801 - Pre-
777 BC Ptolemaic
Period
1608 | JK2143 soft 32.72 0.20 0.20 0.01 0.00 0.02 801 - Pre-
tissue 777 BC Ptolemaic
Period
1622 1622BM | bone 35.72 0.15 0.15 0.01 0.01 0.02 806 - Pre-
784 BC Ptolemaic
Period
1622 JK2144 soft 5.49 0.23 0.23 NA NA NA 806 - Pre-
tissue 784 BC Ptolemaic
Period
1614 | JK2917 tooth 25.92 0.15 0.17 0.01 0.00 0.02 753 - Pre-
544 BC Ptolemaic
Period
1614 | JK2923 bone 56.41 0.15 0.16 0.01 0.00 0.02 753 - Pre-
544 BC Ptolemaic
Period
1573 | JK2868 bone 17.42 0.12 0.08 0.48 0.47 0.49 97 -2 BC | Ptolemaic
Period
1573 | JK2888 tooth 567.83 0.08 0.09 0.01 0.00 0.02 97 -2 BC | Ptolemaic
Period
1648 | JK2969 tooth 14.22 0.01 0.02 NA NA NA 87 BC-1 | Ptolemaic
AD Period
1648 | JK2960 bone 13.39 0.25 0.26 0.01 0.00 0.02 87 BC-1 | Ptolemaic
AD Period
1627 | JK2982 tooth 394.03 0.18 0.18 0 0 0.005 | calBC Ptolemaic
92-1 Period
1627 | JK2983 bone 93.42 0.10 0.09 0 0 0.025 | calBC Ptolemaic
92-1 Period




Supplementary Table 2: Results of the genetic distance computation with
Arlequin between our three investigated populations from ancient Egypt
and two modern populations with available mitochondrial genomes from
Egypt and Ethiopia.

Differences between the three individual populations are fairly small, therefore
we grouped all three ancient populations together. Significant p-Values (<= 0.05)
are highlighted in green. Pairwise Fst (top) and significance values (bottom)
were computed based on the mitochondrial DNA. The corresponding p-values
(upper diagonal, bottom matrix) were corrected (lower diagonal, in italics,
bottom matrix) using the Benjamini-Hochberg method as provided in the
p-adjust function using GNU R.

N
Pre-Ptolemaic 44
Ptolemaic 27
Roman 19
Egypt Modern Pagani 100
Egypt Modern Kujanova 35
Ethiopia Modern 120
Total 345
Tamura &
Distance Method Nei
Gamma Shape: 0,98900
Individual Populations
FSt Ancients Modern Egypt
Pre-Ptolemaic Ptolemaic Roman EGY Pagani EGY Kujanova ETH Pagani
Pre-Ptolemaic 0.00000
Ptolemaic 0.00155 0.00000
Roman -0.00725 -0.00078 0.00000
EGY Pagani 0.01149 0.00309 0.00081 0.00000
EGY Kujanova 0.04385 0.03350 0.04026 0.02526 0.00000
ETH Pagani 0.09654 0.08281 0.06996 0.06016 0.05365 0.00000
p Values Ancients Modern Egypt
Pre-Ptolemaic Ptolemaic Roman EGY Pagani EGY Kujanova ETH Pagani
0.02148+- 0.00098+- 0.00000+-
Pre-Ptolemaic * 0.34277+-0.0174 0.6695+-0.0060 0.0060 0.0010 0.0000
0.22949+- 0.02051+- 0.00000+-
Ptolemaic 0.41916 * 0.43359+-0.0146 0.0147 0.0047 0.0000
0.36328+- 0.03711+- 0.00000+-
Roman 0.6695 0.46456 * 0.0119 0.0062 0.0000
0.00293+- 0.00000+-
EGY Pagani 0.31294 0.4191692 0.0016 0.0000
0.00000+-
EGY Kujanova 0.055665 0.0000
ETH Pagani




Grouped Ancient Populations

Ethiopia
FSt Ancients Egypt Modern Modern
Ancients *
Egypt Modern 0.01363 *
Ethiopia Modern 0.10257 0.0565 *
Ethiopia
p Values Ancients Egypt Modern Modern
0.0000+-
Ancients * 0.0000 0.0000+-0.0000

Egypt Modern

Ethiopia Modern

H

0.0000+-0.0000

*

FSt Modern Egypt
Ancients EGY Pagani EGY Kujanova ETH Pagani
Ancients *
EGY Pagani 0.01148 *
EGY Kujanova 0.0516 0.02526 *
ETH Pagani 0.10257 0.06016 0.05365 *
p Values Modern Egypt
Ancients EGY Pagani EGY Kujanova ETH Pagani
0.00293+- 0.00000+- 0.00000+-
Ancients * 0.0016 0.0000 0.0000
0.00195+- 0.00000+-
EGY Pagani 0.0014 0.0000
0.00000+-
EGY Kujanova 0.0000

ETH Pagani

*




Supplementary Table 3: Y-Chromosomal haplotype results.

Sample
ID

Y-
Haplogroup

Comment

JK2134

This individual was assigned to haplogroup J based on

mutations: CTS8938/PF4577:18567169T—>G, F2817/PF4579:
18695159C—>T, F4299/PF4589: 21144431T->A, S22619/27820:
21144432C->A, F4300: 21144433T->A, YSC0000228: 22172960G->T,
L778/PF4616/YSC0000236: 23088142T->C.

JK2888

Elblblalb2

This individual was assigned to haplogroup E1blblalb2 based on
mutation: V22: 6859957T-C, and to upstream Elblbla: CTS2661:
14410669C—>T and E1b1b1: PF1619: 13848122T->C, CTS2620:
14393170A->C, M5360: 23618826C->T.

JK2911

This individual was assigned to haplogroup J based on
mutations: CTS687/PF4503:6953311A->T,
CTS1250/PF4510/YSC0001255:7296343G->T,
PF4513/NA:7759610C>T, PF4519/NA:8669451C—>G,
PF4524/NA:10009851G—>A, PF4530/NA:13597365C->T,
CTS2769/PF4538:14476551T>A,
F1973/PF4546/YSC0001304:15581303G—>A,
F2114/PF4551:16262942G—>A, CTS5628/PF4555:16401405C>G,
CTS5678/PF4556:16427564A—>T, F2502/PF4564:17495914G—>A,
CTS7738/PF4568:17637446T—>C, CTS7832/PF4569:17693210A-G,
F2769/PF4576:18552360G->C,
F2973/PF4585/YSC0001312:19194316C-T,
FA4299/PF4589:21144431T—>A, S22619/77820:21144432C->A,
FA300/NA:21144433T->A,
F3176/PF4592/YSC0001314:21329083T—>C,
PF4595/NA:21858778C—>A, YSC0000228/NA:22172960G—>T,
M304/Pagel6/PF4609:22749853A—>C,
L778/PF4616/YSC0000236:23088142T->C,
CTS11571/PF4617:23163701C>A,
CTS11750/PF4618/YSC0001250:23250894C—>T,
CTS12047/YSC0001253:23443976A—>G




Supplementary Table 4: Effective population size estimates calculated with

BEAST.

Size estimates from the Bayesian SkyGrid analysis for the population of Abusir
El-Meleq. The values were calculated assuming 29 year generation time and an
equal male to female ratio in the population. Time points are population size
inflection points inferred during the analysis.

Estimation | Cultural Population size estimate
time point | period Mean Median Lower 95% HPD | Upper 95% HPD
612 AD Roman 83.769 79.985 31.864 220.377
82 BC Ptolemaic 100.288 96.999 44.991 255.025
776 BC,
z:vigraBgi . :(e)[emaic 165.505 159.261 66.663 453.713
estimates)

average | 116.521 112.082 47.839 309.705

Supplementary Table 5: D-Statistics.
We computed D statistics of the form D(Modern Egyptian, Ancient Egyptian; X,
Mbuti) to find populations that the Ancient Egyptians share more ancestry with
compared to modern Egyptians.

D zZ-
Population statistics | score
Levant_BA 0.0507 15.175
Levant_N 0.0543 14.924
Anatolia_N 0.0437 14.714
Europe_EN 0.0425 14.691
Europe_MNChL 0.0421 14.648
Europe_LNBA 0.03630 | 13.387
Armenia_ChL 0.04130 | 12.671
Egyptian_Pag 0.0312 12.621
Steppe_MLBA 0.0355 12.357
BedouinB 0.0322 12.256
Palestinian 0.031 12.121
Sardinian 0.0337 12.042
Yemenite_Jew 0.034 11.971
Iran_ChL 0.0382 11.927
Greek 0.03210 | 11.844
Lebanese 0.03190 | 11.842
Druze 0.0309 11.812
BedouinA 0.0295 11.81
Basque 0.0325 11.749
Turkish 0.0304 11.701




Supplementary Table 6: f4-ratio based estimates of African ancestry (a) in
Egyptians.

The “std.err” is the standard error estimated using jackknifes. “Z” is the Z-score
for the estimation.

Admixed West. African
populations Eurasian ancestry std.err VA
sources (a)
Egyptian French 0.17165 0.004346 | 39.496
AncientEgyptians | French 0.092278 | 0.010924 | 8.447
Egyptian Anatolia_N | 0.142236 0.004902 29.016
AncientEgyptians | Anatolia_N | 0.06112 0.011791 5.184
Egyptian WHG 0.208021 | 0.00873 23.827
AncientEgyptians | WHG 0.12929 0.013958 9.263
Egyptian EHG 0.209352 | 0.009337 |22.421
AncientEgyptians | EHG 0.138128 | 0.01385 9.973
Egyptian SHG 0.205056 | 0.007641 | 26.835
AncientEgyptians | SHG 0.134262 0.013155 10.206
Egyptian Iran_N 0.138289 | 0.010708 | 12.914
AncientEgyptians | Iran_N 0.056609 0.016074 | 3.522
Egyptian CHG 0.149992 | 0.00995 15.074
AncientEgyptians | CHG 0.073004 | 0.01561 4.677
Egyptian MA1 0.22376 0.011275 19.846
AncientEgyptians | MA1 0.148986 [ 0.017456 8.535




Supplementary Table 7: The African admixture proportions estimated using

gpAdm.

Here “p” refers to the P-value for rank=1 and “std.err” is the standard error estimated

using jackknifes.

Admixed West. African
populations Eurasian ancestry std.err p
sources (a)
Egyptian French 0.161 0.004 0.096
AncientEgyptians | French 0.079 0.013 0.449
Egyptian Anatolia_N | 0.13 0.005 0
AncientEgyptians | Anatolia_N | 0.041 0.014 0.48
Egyptian WHG 0.174 0.01 0.735
AncientEgyptians | WHG 0.096 0.017 0.53
Egyptian EHG 0.177 0.011 0.504
AncientEgyptians | EHG 0.089 0.018 0.519
Egyptian SHG 0.178 0.008 0.721
AncientEgyptians | SHG 0.104 0.016 0.795
Egyptian Iran_N 0.109 0.012 0.821
AncientEgyptians | Iran_N 0.029 0.02 0.957
Egyptian CHG 0.144 0.01 0.436
AncientEgyptians | CHG 0.066 0.017 0.65
Egyptian MA1 0.172 0.014 0.838
AncientEgyptians | MA1 0.09 0.022 0.903

Supplementary Table 8: Admixture time and lower bound of proportion

estimated by ALDER.
2-ref  decay lref  decay Mlxtf,lre
. for Yoruba fraction %
Population | N 2-ref for Yoruba | 1-ref
and  French (generations) lower
(generations) g bound




Z-score

Z-score

Egyptian 18

24.61+5.90

4.17

23.42+3.86

6.06

6.81+0.7

Supplementary Table 9: Allele information of SNPs thought to be affected
by selection in samples.
Only high-quality (q>30) bases are counted. rs4988235 is responsible for lactase
persistence in Europe. The SNPs at SLC24A5 and SLC45A2 are responsible for
light skin pigmentation. The SNP at EDAR affects tooth morphology and hair
thickness. The SNP at HERCZ is the primary determinant of light eye color in
present-day Europeans.

LCT SLC45A2 SLC24A5 EDAR HERC2
SNP rs4988235 | rs16891982 | rs1426654 | rs3827760 | rs12913832
Ancestral G C G
Derived A G A
Coverage
1K2134 Derived
allele
frequency
Coverage 1
1K2888 Derived
allele 100% 0%
frequency
Coverage 10 7 2
JK2911 Derived
allele 0% 0% 100% 0% 0%
frequency




Supplementary Notes

Note 1: f4-ratio based estimation of African ancestry in present-day and
ancient Egyptians

Chuanchao Wang

The African admixture proportions in present-day and ancient Egyptians are
estimated in model-based clustering by ADMIXTURE in successive models with
increasing number of “ancestral populations” (increasing K). In this section, we
confirmed these estimates using a simpler f4-ratio approach (39) applied to the
proposed graph below (Supplementary Fig. 6).

We used different West Eurasian populations to act as the proxies for the non-
African sources. We observed an increase of Yoruba related African ancestry in
present-day Egyptians compared with our ancient samples. The present-day
Egyptians are suggested to have about 14% to 21% African ancestry, while the
proportions in ancient Egyptians are only 6% to 15%, as also depicted in

Supplementary Table 6.

Admixture proportion estimation using gpAdm

In this section, we used qpAdm (35, 71) to estimate the African admixture
proportions in ancient and present-day Egyptians. gpAdm estimates ancestry
proportions from two or more proxy source populations assuming the proxies
are more closely related to the true source populations than a set of proposed
outgroups. It also provides a P-value for the consistency of this hypothesis with
the data.

We use the following set of outgroups including the extinct Denisovan, Upper
Paleolithic Eurasian (Ust_Ishim), and three eastern non-African population
(Onge, Papuan, and Australian). We used Yoruba and different West Eurasian
groups as proxies for the source populations. The results are consistent with

ADMIXTURE and f4-ratio that present-day Egyptians share more ancestry with



Africans compared with ancient Egyptians, as shown in detail in Supplementary

Table 7.

Dating gene flow from Africans into present-day Egyptians

In this section, we estimated admixture time and lower bounds on the admixture
proportion for the observed African ancestry using the linkage disequilibrium
(LD)-based admixture inference implemented in ALDER (40). We computed
weighted LD curves with present-day Egyptians as the test populations and
Yoruba and French as references. As French might not be a close surrogate for all
diverse populations in West Eurasia that might contribute to Egyptians, we also
took advantage of the one-reference inference capabilities of ALDER to only use
Yoruba as reference.

The average admixture time for present-day Egyptians is 24 generations ago
(about 700 years ago assuming 29 years a generation (72)), as further illustrated
in Supplementary Table 8. We estimated mixture fractions of at least 6.8%
Yoruba-related ancestry for those present-day Egyptians. Changing the starting
point of the LD fit does not qualitatively affect the results.

We caution that the date estimates might not reflect the initial African admixture
in present-day Egyptians; instead, it is an average date of population mixture. If
the admixture did not happen immediately when two populations met, or
occurred many times over an extended period, the true start of mixture would be

more ancient.

Note 2: Nuclear data capture analysis
Stephan Schiffels, Alexander Peltzer, Anja Furtwangler, Verena ]J.

Schuenemann

Sample selection for nuclear capture

For the nuclear capture, we chose 40 samples from our mitochondrial results to

prepare libraries for further nuclear capture. Our choice was based on obtained



coverage of the respective sample, low mitochondrial contamination (<3%) and
significant damage patterns to only include samples with patterns of ancient
origin into our nuclear capture. Furthermore, we estimated potential yield based
on endogenous content in our previously screened samples. The final choice of

these samples can be seen in Supplementary Data 2.

Capture

Samples that were further investigated for nuclear DNA content underwent
Uracil-DNA-Glycosylase (UDG) treatment. Two aliquots of 20 pl of each DNA
extract of the samples selected for the enrichment of nuclear DNA were used to
generate two sequencing libraries per sample after Meyer and Kircher (22). To
reduce the effect of damage-derived C to T and G to A misincorporations typical
for ancient DNA, the extracts were treated with USER™ enzyme (New England
Biolabs) containing Uracil-DNA-Glycosylase and Endonuclease VIII (27).

To each library a library specific set of indexing sequences were added to each
end of the library fragments by amplification with tailed primers in a 10 cycle
PCR (23).

For all indexed libraries an additional amplification was performed. For each
library 20 pl were used for four reactions with a total volume of 100 pl
respectively and the following concentrations: 1x AccuPrime™ Pfx Reaction Mix,
0,3 um IS 5, 0.3 um IS 6 and 0.02 Units/pl AccuPrime™ Pfx DNA Polymerase
(Invitrogen). The amplification product was purified with the MinElute
Purification Kit (Qiagen) after the manufactures instruction and an aliquot was
quantified with the Agilent 2100 Bioanalyzer according to the manufactures
instructions using the Agilent 2100 Bioanalyzer DNA1000 chip (Agilent
Technologies) to determine the distribution of the fragment size and the
concentration of the library.

The non-UDG and UDG treated libraries were enriched by hybridization to
probes targeting approximately 1.24 million genomic SNPs. The target SNPs
consist of panel 1 and 2 as described in Mathieson et al. (41) and Fu et al. (12), a
large proportion of which are also present on the Affymetrix Human Origins, the
[llumina 610-Quad and the Affymetrix 50k array. The probes had a length of
52nt covering a region of 105nt flanking the target SNPs in the center. The



enrichment was performed as described in Fu et al. (25). The two UDG treated
libraries per sample were pooled for the capture while the non-UDG treated
libraries were captured separately. After the last purification all enriched

libraries were pooled for sequencing.

PC

We performed principal component analysis on the joined data set using the
“smartpca” software from the Eigensoft package (63). For the plot shown in
Supplementary Fig. 3, we used a selected set of European populations:
Abkhasian, Adygei, Albanian, Armenian, Balkar, Basque, BedouinA, BedouinB,
Belarusian, Bulgarian, Canary_Islanders, Chechen, Croatian, Cypriot, Czech,
Druze, English, Estonian, Finnish, French, Georgian, Greek, Hungarian, Icelandic,
[ranian, Italian_South, Ashkenazi_Jew, Georgian_]Jew, Iranian_Jew, Iraqi_Jew,
Libyan_Jew, Moroccan_]Jew, Tunisian_]Jew, Turkish_]Jew, Yemenite_]ew, Jordanian,
Kumyk, Lebanese, Lezgin, Lithuanian, Maltese, Mordovian, North_Ossetian,
Norwegian, Orcadian, Palestinian, Russian, Sardinian, Saudi, Scottish, Sicilian,
Spanish_North, Spanish, Syrian, Turkish, Ukrainian. For the plot shown in Figure
4a, we added the following African populations: Ethiopian_]Jew, Dinka, Luhya,

Algerian, Mozabite, Saharawi, Somali, Yoruba, Mota, Mandenka, Biaka.

Note 3: Mitochondrial DNA sequence processing and alignment

Alexander Peltzer, Kay Nieselt, Wolfgang Haak

Adapter sequences were trimmed from the 3’ ends of reads using Clip&Merge
v1.7 (57), requiring an overlap of 10 bp between the adapter and the
corresponding read for subsequent read merging. A minimum read length
filtering of 25 nt has been used to ensure that reads, which were too short, were
not incorporated into the further analysis. The resulting sequences have been
aligned using the Burrows-Wheeler-Aligner (BWA) version 0.7.12 (73), with the
parameters -n 0.01 and -1 1000 to disable seeding and allow more mismatches

due to the age of the samples. All reads have been aligned against the GRCh37



build of the human genome with the Reconstructed Sapiens Reference Sequence

(RSRS) (74) to account for NUMTs.

Note 4: Sequence based mitochondrial analysis

Alexander Peltzer, Martyna Molak, Wolfgang Haak

Modern comparative data

To allow for further comparisons between the ancient samples from Pre-

Ptolemaic, Ptolemaic and Roman time periods in Egypt, we used an extensive

private database of 37,368 HVR-I sequences (nucleotide positions 16,059-

16,400) from contemporary populations in Europe, the Near East and Africa

(29). These have been pooled according to geographical information provided in

the original publications and collected from literature. All sequence data used

were updated from the original publication to the mtDNA phylogeny of

phylotree.com v.17 (75).

Our reference dataset consisted of these populations:

L.

I1.

[1L.

IV.

Populations from central, eastern, western and southern Europe,
representing the genetic context of Slovenia, Hungary, Italy, France,
Serbia, England, Faroe-Islands, Finland, Norway, Sweden, Spain and
Iceland.

Populations from North-Africa, representing the genetic context of Egypt,
Mauretania, Tunisia, West-Sahara and Morocco.

Populations from Sub-Saharan Africa, represented by populations from
Sudan, Ethiopia, Burkina-Faso, Cameroon and Guinea.

Populations from the Near East, represented by populations from Syria,
Iran, Iraq, Turkey, Yemen, Kuwait, United Arab Emirates, Lebanon, Israel,
Oman, Saudi-Arabia, Qatar and Jordan.

Populations from the Caucasus and West Asia, represented by

populations from Georgia, Armenia and Pakistan.

Citations for the studies reporting the original HVR-1 sequences are listed in

Supplementary Data 4.



Geographical mapping

Similar to our approach in the MDS analysis, we evaluated the geographic
distribution of mtDNA variance using a geographical mapping of our calculated
Fst values on our HVR-1 dataset and our corresponding ancient populations.
Genetic distances were computed in Arlequin v.3.5.2.2 and afterwards combined
with longitudes and latitudes and then subsequently mapped to a geographic
map. We applied the R packages ggmap and ggplot2 in a custom script to plot Fst
values to our geographic setting (76), creating a map of Fsr shown in
Supplementary Fig. 1. For each of the populations used in this study, we defined
a point of reference, which described best the available geographic information.
In cases where we did not have exact geographic information, we used the

innermost longitudinal / latitudinal value defined for the respective country.

Note 5: Frequency based mitochondrial analysis

Alexander Peltzer, Wolfgang Haak, Kay Nieselt

Test of population continuity

We followed an approach first used and defined by Brandt et al. (29) by first
generating counts of 22 haplogroups determined manually to be most
descriptive for our three ancient populations. Our priors on c¢ (see
Supplementary Data 5) were set based on the number of generations between
two selected populations to test, with an assumed generation length of 25 years
for our ancient populations. To determine potential influences of chosen
effective population size Ne on our computations, we iteratively evaluated a
range of population sizes for the specific region (see Supplementary Data 5) and
investigated whether these changed our analysis significantly. The basic
assumption of the method described by Brandt et al. (29) is to test a model of
population continuity, e.g. compare allele frequencies of our ancient population
with modern typed data from the same location. As Brandt et al. (29) already
state, the idea is based on the assumption that mtDNA can only obtain new
alleles by migration from an outside source and not by genetic drift only. The

idea is therefore to test whether a model of genetic drift fits to our given dataset



and then test whether this model fits the data or has to be rejected. Internally
this is done using a hypergeometric distribution, which is then evaluated using a
MCMC package implemented in the scope of Brandt et al (29). We used the
dataset of 120 Ethiopian and 100 Egyptian modern mtDNA genomes from Pagani
et al. (17) to determine whether we can detect genetic discontinuity between
ancient and modern Egypt. However, the method was only able to detect strong
signs of discontinuity between our ancient populations and modern Ethiopians.
For modern Egyptians, neither a significant value supporting discontinuity nor
continuity was observed (see Supplementary Data 5). To ensure that the prior
mean on the drift parameter t/N (where t is the number of generations
separating the populations and N is the effective population size) did not
influence our results, we chose our N based on historic written data (see
Supplementary Data 5) and furthermore evaluated a range of N=(20K, 50K, 70K,
100K) effective population to account for possible wrong choices on N in our

basic assumptions.

Note 6: Y-chromosomal & phenotypic analysis

Chuanchao Wang, Alexander Peltzer

The current distribution of E1b1b1 in North Africa could also be caused by the
back migration from the Near East to Africa that have already been proposed by
several authors (77-79). The high frequencies of haplogroup R1-M173 in
Cameroon also supported the back migration from Eurasia to Africa (80). Since
it’s still unclear whether E1b1b evolved in Northeast Africa or the Near East, we
were deciding against attempting to conclude whether the two haplogroups
provide information about different paternal origin information in our three
Mummy samples.

For our phenotypic analysis, we investigated a set of SNPs thought to be affected
by selection in our samples. Only high-quality (q > 30) bases were counted. We
were able to find derived alleles for the genes SLC24A5 (rs1426654), which are
known to be responsible for lighter skin pigmentation in JK2888 and JK2911.
Our further tests whether the genes SLC45A2 (rs16891982), LCT (rs4988235),
EDAR (rs3827760) and HERC2 (rs12913832) revealed no derived alleles for



both JK2888 and JK2911. For ]JK2134, no sufficient coverage after quality
filtering was given at the specific sites, which is why the analysis revealed no
further clues (see Supplementary Table 6 for details). LCT is responsible for
lactase persistence in Europe (81, 82). The SNPs at SLC24A5 and SLC45A2 are
responsible for lighter skin pigmentation (83). The SNP at EDAR affects tooth
morphology and hair thickness (84, 85). The SNP at HERC2 is the primary
determinant of light eye colour in present-day Europeans (86, 87).
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